Influence of (DL)-propranolol and Ca2+ on membrane potential and amino acid transport in Ehrlich ascites tumor cells.
(1) (DL)-Propranolol and Ca2+ are shown to alter the transmembrane potential difference of Ehrlich ascites tumor cells as measured by means of the cyanine dye, 3,3'-dipropyl-2,2'-thiodicarbocyanine iodide, whose fluorescent intensity changes as a function of membrane potential. (2) The changes in membrane potential elicited by these agents are dependent of the external K+ concentration in a manner which suggest that the potential changes result from a specific increase in the permeability of the plasma membrane to K+. (3) Na+-dependent amino acid transport in the presence of propranolol can be modulated by varying the external K+ concentration (K+o). The initial rate of uptake is stimulated by propranolol at low K+o and inhibited at high K+o. The change in transport rate is nearly directly proportional to the natural logarithm of [K+]o in the presence of propranolol. (4) ATP depletion of the cells by preincubation with rotenone abolishes the changes in fluorescence and amino acid uptake seen with propranolol as a function of K+o. Restoration of cellular ATP with glucose in presence of Ca2+ restores both fluorescence and amino acid transport changes which occur in response to propranolol. (5) The fluorescence changes and amino acid transport changes in response to propranolol are pH dependent, with little effect seen at pH6. (6) It is concluded that the rate of Na+-dependent amino acid uptake is a function of membrane potential and is dependent on the electrochemical potential difference for Na+.